I. INTRODUCTION
Interdigitated-back-contacted (IBC) solar cell is a promising photovoltaic structure for laboratory and industrial applications [1] . In this type of cell, both base and emitter regions and their corresponding electrodes are placed alternatively in stripes at the rear side of the cell, whereas light impinges on the opposite surface (front side) as it can be seen in Some advantages of this structure are evident, such as the absence of metal shadow losses and the facility to assemble solar cells in modules with coplanar connection. However, in this type of device both a high bulk lifetime and an outstanding front surface passivation are mandatory to obtain high efficiencies. In figure 2 , we show simulated photovoltaic efficiency contours using PC1D program of a back junction structure considering bulk lifetime  bulk and front surface recombination velocity S F as free parameters. In order to reach efficiencies beyond 25%,  bulk might be higher than 1 ms and S F lower than 10 cm/s. To fulfil the former requirement, high quality substrates are necessary, e.g. float zone FZ or low defect Czochralski materials. Regarding the latter, atomic layer deposited ALD Al 2 O 3 films can provide very low surface recombination velocities [2] and simultaneously very low reflectance when are combined with random pyramids [3] or other surface etching treatments, e.g. black silicon [4] .
In the last decade, the Micro and Nanotechnologies Group at the Universitat Politecnica de Catalunya UPC MNT has been developing a baseline process to fabricate high efficiency (20%) passivated emitter and rear cell PERC cells [5] , [6] . In this work, we have adjusted this baseline process to manufacture high performance IBC devices on FZ c-Si(p) substrates combining conventional oven steps (boron and phosphorous diffusions and thermal oxidations), photolithography and front surface passivation with ALD Al 2 O 3 over textured surfaces with random pyramids. 
II. REFLECTANCE AND PASSIVATION MEASUREMENTS

A. Experimental
In order to assess reflectance and passivation quality of our random pyramids textured surfaces, some test samples were prepared using FZ <100> c-Si(p) single side polished 4-inch wafers with resistivity and thickness of 2.50.3 cm and 28020 µm respectively. Anisotropic etching by means of TMAH, IPA and DI (320/350/3200 ml) during 70 min at 80ºC was performed to form textured surfaces with random pyramids of height and width about 3 µm. After a RCA cleaning sequence, a subsequent thermal atomic layer deposition of 90 nm Al 2 O 3 was performed at T=200ºC using TMA and water as the Al precursor and oxidant compound respectively. Samples for lifetime measurements purposes undergo this surface treatment in both sides (symmetrical samples); whereas counterparts for reflectance tests, only one surface (front side) was processed. In these last samples, a back reflector consisting of a stack of thermal grown SiO2 -110 nm thick-and 2 µm aluminum layer deposited by e-beam was incorporated at the backside (on the polished wafer side). Metal layer was patterned following the same interdigitated pattern of our fabricated IBC cells (see section III), resulting in a metal coverage of 88%. A final annealing in forming gas T=400ºC 10 min was carried out in all samples.
Reflectance characterization was carried out using a UV-VIS-NIR spectrometer (Shimadzu 3600) with integrating sphere. Lifetime measurements as a function of the excess carrier density n were performed by the quasi-steady-state photoconductance QSS-PC decay method using the WCT-120 apparatus (Sinton Instruments).
B. Reflectance measurements
As it can be seen in Fig. 3 reflectance values well below 1% at wavelengths 600 nm are achieved in our samples. Additionally, absorbance of ALD Al 2 O 3 in the UV and blue part of the spectrum is also below 0.5% as it is shown in the inset of Fig. 3 (see ref. [3] for experimental details). Taking into account these reflectance results, we can estimate the maximum theoretical short-circuit current density J sc,max under AM1.5G solar spectrum (1 kW/m 2 ) of an IBC solar cell without internal quantum efficiency losses, resulting about 42.7 mA/cm 2 .
C. Lifetime measurements and surface passivation
Effective lifetime  eff measurements over 3 ms confirm very good surface passivation (see fig.4 ). We can calculate effective surface recombination velocity S eff as an indicator of surface quality from effective lifetime data as
where w is the wafer thickness and  in the related lifetime to bulk intrinsic recombination mechanisms (Auger and radiative) considering the new parametrization of Richter et al. [7] . Striking S eff values about 3 cm/s are achieved in our test samples as can be seen in the inset of Fig.4 .
III. SOLAR CELL FABRICATION PROCESS
IBC solar cells were manufactured using the same material described in section II and following the flow process shown in Fig. 5 . The main technological features are, namely: 1) boron and phosphorous diffusions using planar solid sources to form p+ (base contacts) and n+ (emitter regions) regions with sheet resistance R sh of 40 and 10 /sq respectively. Diffused regions are patterned in stripes using standard photolithography. 2) A front surface textured with random pyramids and passivated with 90 nm ALD Al 2 O 3 3) A back reflector scheme at the backside (the same described in section II). SiO 2 dielectric layer serves also to passivate the rear surface. 4) Emitter and base doped regions are contacted locally on the middle of each region using square contacts with area and pitch of 50 µm  50 µm and 250 µm respectively. 
IV. SOLAR CELLS RESULTS
A total of 4 solar cells (3 cm  3 cm area) with different emitter coverage f e (67%, 75%, 80% and 86%) were fabricated in each wafer (see Fig. 6 ). Cells were measured under AM1.5G 1 kW/m 2 solar spectrum (T=25ºC). Photovoltaic parameters are summarized in Table I . The current-voltage (J-V) and powervoltage (P-V) characteristics of the best device (cell labelled #4 with f e =75%) are shown in Fig. 7 . 
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